Cerebral blood flow responses to exercise are enhanced in left ventricular assist device patients following an exercise rehabilitation program.
Cerebral blood flow during exercise is impaired in heart failure patients implanted with left ventricular assist devices (LVADs). Our aim was to determine whether a 3-month exercise training program could mitigate cerebrovascular dysfunction. Internal carotid artery [ICA] blood flow, intra-cranial middle [MCAv] and posterior cerebral [PCAv] artery velocities were measured continuously using Doppler ultrasound, alongside cardiorespiratory measures at rest and in response to an incremental cycle ergometer exercise protocol in 11 LVAD participants (5♀, 53.6±11.8 yrs; 84.2±15.7 kg; 1.73±0.08) pre (PreTR) and post (PostTR) completion of a 3-month supervised exercise rehabilitation program. At rest, only PCAv was different PostTR (38.1±10.4 cm.s-1) compared to PreTR (43.0±10.8 cm.s-1; p<0.05). PreTR, the reduction in PCAv observed from rest to exercise (5.2±1.8%) was mitigated PostTR (p<0.001). Similarly, exercise training enhanced ICA flow during submaximal exercise (~8.6±13.7%), resulting in increased ICA flow PostTR compared to a reduced flow PreTR (p<0.001). Although both PETCO2 and MAP responses during incremental exercise were greater PostTR than PreTR, only the improved PETCO2 was related to the improved ICA flow (R2=0.14; p<0.05). Our findings suggest that short-term exercise training improves cerebrovascular function during exercise in patients with LVADs. This finding should encourage future studies investigating long-term exercise training and cerebral and peripheral vascular adaptation.